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Abstract
This study extends on previous research regarding recovery from work stress by investigating the
role of qualitative job demands and leadership in employees’ work-related rumination (WRR). The
long-term development of WRR was examined from a person-centred approach across 22 months.
Drawing on the stressor-detachment framework and the conservation of resources theory, we
investigated whether different WRR profiles could be understood in terms of levels of and changes
in job demands (quantitative, cognitive, emotional), several aspects of supervisory leadership, and
exhaustion that was expected to result from the impeded energy restoration process. A three-wave
questionnaire study was conducted among Finnish municipal employees in heterogeneous
occupations. Factor mixture modelling was used to identify latent classes (i.e. subgroups of
participants with similar mean levels and mean level changes) of WRR. The results indicated five
distinct classes of work-related rumination. Participants in the higher WRR classes reported higher
levels of job demands, less supervisor fairness, and more abusive supervision. In the decreasing
class, WRR decreased concurrently with decreasing job demands. Exhaustion showed considerable
congruence with WRR both between and within persons. The findings are discussed from the point
of view of a loss cycle concerning energetic psychological resources and difficulties in goal
attainment.
Keywords: work-related rumination, perseverative cognition, leadership, job demands, exhaustion,
recovery from work stress
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Introduction
Recovery from work is not always successful. One reason for this is that stressors of today’s
working life may not be easily left behind. After job-related activities have ended, mental
processing related to work stressors can continue, prolonging psycho-physiological stress reactions
and hindering recovery from work (Cropley & Zijlstra, 2011; Geurts & Sonnentag, 2006;
Sonnentag & Fritz, 2015). This study provides a long-term, person-centred perspective on
perseverative, recurrent thoughts about job-related problems during off-job time, that is, work-
related rumination. By applying a person-centred approach, we aimed to yield results that are more
easily interpretable at the single-individual level, compared to results from a variable-centred
approach with focus on relationships between variables (Bergman & Lundh, 2015; Bergman,
Magnusson, & El-Khouri, 2003; Laursen & Hoff, 2006). In addition to identifying participants with
similar developmental profiles of work-related rumination across a time span of two years, we
investigated the extent to which the profiles can be understood in terms of job demands, leadership,
and exhaustion.
The contribution of this study is three-fold. First, we extend the time frame of previous
studies on work-related rumination from a few weeks to nearly two years. Second, we focus
attention on leadership’s role in employees’ recovery and, in particular, work-related rumination.
Although leaders are supposed to be in a crucial position to affect employees’ psychological
detachment from work (Sonnentag & Fritz, 2015), little empirical knowledge on the topic exists.
Third, utilizing a person-centred approach, we show how work-related rumination varies between
and within individuals across time, and what is characteristic of individuals, for example, whose
work-related rumination is chronically high, in terms of quantitative, cognitive, and emotional job
demands, leadership, and development of exhaustion.
Instead of prediction, a strength of the person-centred approach is the identification and
description of different types of individuals and their developmental profiles across time (Bergman
& Trost, 2006; Laursen & Hoff, 2006). The person-centred approach can be described as holistic
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because of its emphasis that an array of related factors contribute to the same direction on the level
of the individual (Bergman & Trost, 2006). By examining absolute changes (mean values as
opposed to the relative order of individuals) within naturally occurring subgroups of participants,
we also respond to the call for more descriptive studies on change in the variables of interest
(Kelloway & Francis, 2013), and in particular, to the need to examine across-time development in
mean levels related to resource gain and loss processes (Taris & Kompier, 2014).
Work-related rumination as a reaction to problems in goal attainment
According to a classical definition, rumination refers to “a class of conscious and recurrent
thoughts that revolve around a common instrumental theme and that recur in the absence of
immediate environmental demands requiring the thoughts” (Martin & Tesser, 1996, p. 7).
Importantly, these thoughts are described as unintended and difficult to eliminate (Martin & Tesser,
1996). In the current study, ruminative thoughts centre on work-related problems, and we examine
these thoughts during off-job time when the individual is, in principle, free from work demands.
Ruminative thoughts emerge when there is a subjectively experienced discrepancy in goal
progress, that is, when there are problems in progress towards the goal, but the goal is still
maintained and not abandoned (Martin & Tesser, 1996; see also Cropley & Zijlstra, 2011). Goals
can be broadly defined as internal representations of desired states of affairs (Austin & Vancouver,
1996). At work, people have multiple important goals, most pertaining to accomplishment of work
tasks or retaining social resources like social support from the supervisor (Halbesleben, 2006).
However, not every little unattained goal will be ruminated upon. People ruminate primarily about
goals that are perceived to be central to one’s well-being, that is, higher order-goals, and only when
there are hindrances in the way towards the desired state (Martin & Tesser, 1996). Rumination
understood in this way “is an attempt at problem solving – even when it isn’t solving the problem”
(Carver, 1996, p. 50).
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Work-related rumination prolongs stress-related activation
The perseverative cognition hypothesis states that psychosocial stressors contribute to ill
health through perseverative cognitions (worry, ruminative thoughts, anticipatory stress) that
prolong stress-related physiological activation (see Brosschot, Gerin, & Thayer, 2006; Ottaviani et
al., 2016, for reviews). Thus, at the core of work-related rumination, cognitive representations of
work-related stressors prolong affective and physiological activation related to these stressors
(Brosschot et al., 2006; Cropley, Rydstedt, Devereux, & Middleton, 2015; Geurts & Sonnentag,
2006). This prolonged psycho-physiological activation is also why the stressor-detachment model
states that psychological detachment from work is a core recovery experience (Sonnentag & Fritz,
2015).
In the literature on recovery from work stress, the concept of psychological detachment holds
a central place (Sonnentag & Fritz, 2015). Psychological detachment is described in terms of the
absence of both job-related activities and any kind of job-related thoughts (Sonnentag & Fritz,
2015). While the presence of job-related thoughts, and thereby lack of psychological detachment,
may take many forms, work-related rumination refers to predominantly stressful or negative
thoughts. This is because by definition, these thoughts are repetitive, unintentional, and difficult to
control, that is, intrusive (Cropley et al., 2015).
In fact, increasing evidence reveals that positive work-related thoughts during off-job time,
which also indicate a lack of psychological detachment, show beneficial effects (Flaxman, Ménard,
Bond, & Kinman, 2012; Fritz & Sonnentag, 2005; Meier, Cho, & Dumani, 2016). For example, a
series of three diary studies demonstrated that positive work reflections predicted better affective
well-being (Meier et al., 2016). Hence, it seems that the detrimental effects of low detachment are
explained by job-related thoughts with particularly negative affective valence. Therefore, the
stressor-detachment model seems to gain its relevance when the focus is on constructs like work-
related rumination, the crux of poor detachment (Sonnentag & Fritz, 2015, p. S85).  Accordingly,
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we contend that rumination is a particularly detrimental manifestation of poor psychological
detachment because of the tone and perseverative nature of the thoughts and the prolonged
activation related to them (Brosschot et al., 2006; Flaxman et al., 2012; Geurts & Sonnentag, 2006).
The costs and consequences of inadequate recovery following effort investment in job
demands has been elaborated in the effort-recovery model that combines aspects of physical and
mental load (Meijman & Mulder, 1998). According to this model, effort expenditure at work causes
short-term psychophysiological load reactions, which are reversible in principle. When the load
exposure ceases, recovery occurs, that is, the psycho-biological system stabilizes to pre-stressor
levels. However, this process is hindered if work stressors are relived through work-related
rumination. Due to the impeded recovery process, individuals need to raise their effort levels to
meet the demands of the work (Meijman & Mulder, 1998). This compensatory effort contributes to
the accumulation of load reactions. Because of continued exposure to job demands and
quantitatively and qualitatively insufficient recovery, short-term irreversible load reactions become
more persistent and harmful (Meijman & Mulder, 1998), and constitute risk factors for impaired
health and organic diseases (Brosschot et al., 2006; Ottaviani et al., 2016). Regarding work-related
rumination, there is some empirical support for prolonged psycho-physiological activation, as
indicated by deviant patterns of cortisol secretion among high ruminators (Cropley et al., 2015).
High job demands aggravate work-related rumination
It has long been known that recovery from work is hindered by prolonged and intensive
exposure to job demands (Geurts & Sonnentag, 2006; Meijman & Mulder, 1998). Considering
literature on psychological detachment, a wide range of studies with various designs (e.g. within-
person, other-reports) have shown that difficulties in switching off from work are associated with
demands at work (for reviews, see Sonnentag & Fritz, 2015; Wendsche & Lohmann-Haislah, 2017).
Of relevance to the current study, ruminative thoughts are posited to arise especially in
situations when there is a mismatch between an individual’s resources and environmental demands,
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that is, when a person experiences stress (Martin & Tesser, 1996). In the occupational domain, this
view is supported by a longitudinal between-person study on work stress (Van Laethem et al., 2015)
and a within-person study on distressing works shifts (Radstaak et al., 2014) as predictors of work-
related perseverative cognitions (similar concept to broadly defined work-related rumination). In
addition, time pressure has been shown to relate to increased work-related rumination both between
and within persons (Berset, Elfering, Lüthy, Lüthi, & Semmer, 2011; Syrek & Antoni, 2014; Syrek,
Weigelt, Peifer, & Antoni, 2017). Similarly, high job strain (high demands accompanied by low
control and low skill utilization) was related to rumination about work (Cropley & Purvis, 2003).
Thus, there is reason to assume that unfavourable work conditions and, particularly, quantitative job
demands have an increasing impact on work-related rumination.
Considering the exact mechanisms through which job demands contribute to work-related
rumination, recent studies (Smit & Barber, 2016; Syrek et al., 2017) support the view that
ruminative thoughts are triggered by unattained goals (Martin & Tesser, 1996). When a work
situation places more demands on employees, they have more to process, more goals to achieve,
more unfinished tasks, and thereby more discrepancies in goal attainment (Smit & Barber, 2016;
Syrek et al., 2017; Syrek & Antoni, 2014). One study utilized a work planning intervention and
demonstrated how attentional shift from workload and uncompleted goals enhanced psychological
detachment (Smit et al., 2016), thereby providing direct support for the rationale behind increased
demands at work, unattained goals, and work-related rumination.
While previous studies have highlighted the role of quantitative job demands in work-related
rumination (Berset et al., 2011; Querstret & Cropley, 2012; Sonnentag & Fritz, 2015; Syrek &
Antoni, 2014), much less is known about how other types of job demands relate to difficulties in
switching off from work. Particularly emotional and cognitive demands may be difficult to leave
aside as they are easily relived and processed after work hours (Sonnentag & Fritz, 2015; Cropley
& Zijlstra, 2011). Although responding to these job demands is not necessarily stressful, the
demands can turn into stressors if the employee has not recovered properly from previous effort
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(Bakker & Demerouti, 2007; Meijman & Mulder, 1998).  Although empirical research to date is
scarce on this topic, correlations reported in previous studies suggest that cognitive demands (e.g.
decision making and concentration) and emotional demands (e.g. relating to other people’s personal
problems) also hinder psychological detachment (Kinnunen, Feldt, Siltaloppi, & Sonnentag, 2011;
Oosthuizen, Mostert, & Koekemoer, 2011; Wendsche & Lohmann-Haislah, 2017).
Leadership as an antecedent to work-related rumination
Despite the increasing body of research on leadership and employee well-being (for reviews, see
Harms, Credé, Tynan, Leon, & Jeung, 2017; Skakon, Nielsen, Borg, & Guzman, 2010), there is a
gap in the literature regarding the role of leadership in facilitating or hindering employees’ recovery
process. Consequently, in this study we investigated four leadership behaviours: transformational
leadership, supervisor fairness, conflict management, and abusive supervision. Based on the
accumulated research, transformational leadership, supervisor fairness, and conflict management
can be conceived as resourceful social aspects of the job that support goal attainment and well-
being among employees (Bakker & Demerouti, 2007), whereas abusive supervision constitutes a
stressor (Harms et al., 2017; Schyns & Schilling, 2013).
Of the leadership behaviours mentioned above, transformational leadership has received
research attention in relation to work-related rumination. Transformational leadership refers to
inspirational, visionary leaders who convey a higher purpose of the work to followers, which serves
the intrinsic needs of followers and motivates them (Bass, 1985; Judge & Piccolo, 2004). High
levels of transformational leadership were found to relate to low levels of work-related rumination
(Perko, Kinnunen, & Feldt, 2014) and to alleviate the detrimental effects of time pressure on work-
life balance and exhaustion (Syrek, Apostel, & Antoni, 2013). Thus, transformational leadership
may facilitate switching off from work and turning to the non-work sphere of life. However,
leaders’ high performance expectations, an attribute inherent in transformational leadership theory
(Bass, 1985), may aggravate rumination. In a diary study, unfinished work tasks at the end of a
PROFILES OF WORK-RELATED RUMINATION
9
working week were found to increase work-related rumination and impair sleep quality; both
relationships were strengthened by supervisors’ high performance expectations, as appraised by
employees (Syrek & Antoni, 2014).
Furthermore, supervisory leaders low in the organizational hierarchy—the targets of
employee ratings in our study—are likely to have limited possibilities of influence through all
aspects of transformational leadership (Alimo-Metcalfe, 2013). Considering this, in the present
study, we consider leadership behaviours that are essential in daily supervisory work, but that have
received inadequate attention in research, namely taking an active role to resolve social conflicts
among employees and fair (just) supervisor behaviours (fair distribution of work and equal
treatment of employees). Regarding conflict management, findings from previous studies indicate
that employee strain (e.g. sleep disturbances, exhaustion) is lower when supervisors employ an
active, collaborative, and discussing style in settling conflicts in work units instead of, for example,
being avoidant or authoritatively forceful (Hyde, Jäppinen, Theorell, & Oxenstierna, 2006;
Montano, 2016; Way, Jimmieson, & Bordia, 2014).
In addition, we examine abusive supervision as an indicator of unfavourable behaviours. In
contrast to resourceful forms of leadership, abusive supervision, referring to subordinates’
perception of a “sustained display of hostile verbal and nonverbal behaviours, excluding physical
contact” (Tepper, 2000, p. 178), can be considered a job-related demand (Bakker & Demerouti,
2007). Disrespectful treatment by a supervisor requires sustained psychological effort on the part of
an employee and has, consequently, psychological costs (Tepper, 2000), for which there is meta-
analytic support (Harms et al., 2017; Schyns & Schilling, 2013).
Experience of injustice may explain employee reactions to both low-level supervisor fairness
and abusive supervision (Tepper, 2000). Abusive and unfair supervisor behaviours are particularly
likely to instigate ruminative thoughts because of the stress-producing experience of threat that is
involved in perceptions of injustice (Ford & Huang, 2014). In general, the importance of justice
(fairness) of organizational authorities is underpinned by the vast organizational justice literature
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(Colquitt et al., 2013). With specific regard to employee well-being, findings of a meta-analysis
showed that unfairness (injustice, albeit typically measured as low justice) of immediate supervisors
explains employee strain such as burnout particularly well (Robbins, Ford, & Tetrick, 2012). The
impact of unfair leadership on employee health and well-being is arguably mediated by stressful
thoughts as exemplified by work-related rumination (Brosschot et al., 2006). Therefore, less than
optimal levels of supervisor fairness, as well as abusive supervision, may increase work-related
rumination.
In support of these, to our knowledge, unexplored associations, two daily diary studies
examined within-person effects of mistreatment (social conflicts) in the workplace on employee
reactions after the workday. Mistreatment by a supervisor predicted negative affective states at
bedtime among subordinates (Volmer, 2015) and, similarly, mistreatment by customers predicted
rumination during the night and negative mood the next morning (Wang et al., 2013). Thus, there is
empirical evidence that social mistreatment increases work-related rumination. We propose,
accordingly, that sustained exposure to unfairness and hostility from a supervisor shows similar
effects.
Exhaustion as an outcome of work-related rumination
A significant number of recovery studies have demonstrated a lack of psychological
detachment to relate to increased strain reactions, consistent with the stressor-detachment model
(for a review, see Sonnentag and Fritz, 2015). In this study, we examined exhaustion as an indicator
of strain to which work-related rumination may lead in the long term. Emotional exhaustion, the
core component of occupational burnout, refers to “feelings of being overextended and depleted of
one’s emotional and physical resources” (Maslach et al., 2001, p. 399), that is, feelings of tiredness
and lack of energy. Given that psychophysiological energy enables proper functioning at work, it is
a major resource in a work setting (e.g. Zijlstra, Cropley, & Rydstedt, 2014; Zohar, Tzischinski, &
Epstein, 2003). Essentially, recovery can be conceived as the restoration of energy resources
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(Zijlstra et al., 2014) that are needed for exerting mental and physical effort (Meijman & Mulder,
1998). In support of the exhausting influence of work-related ruminative thoughts, work-related
worry and rumination during a respite from work predicted an increase in exhaustion afterwards in
a study among academics (Flaxman et al., 2012).
According to the conservation of resources theory (COR; Hobfoll, 1989, 2001), resource loss
is the primary component in the stress process. The basic tenet of the COR theory is that people
strive to obtain, retain, protect, and build entities that are valued (i.e. resources) and potential or
actual loss of these valued resources causes psychological stress (Hobfoll, 1989). Resource loss
makes people vulnerable to further losses, particularly if they lack resources that would be needed
to offset additional losses (Hobfoll, 1989). Thus, the role of resources becomes salient in times of
loss when there is a risk for a loss cycle (Hobfoll, 2001). Of relevance to the recovery perspective,
stress occurs if individuals fail to gain resources after significant resource investment (Hobfoll,
1989). This is compatible with the notion of exhaustion resulting from impeded recovery after
investment of effort in job demands. As for longitudinal evidence, poor psychological detachment
predicted an increase in emotional exhaustion within one year (Sonnentag, Binnewies, & Mojza,
2010). Similarly, sustained cognitive activation in the form of preoccupation with thoughts of work
during leisure time predicted clinical burnout across two years while controlling for job demands
(Söderström, Jeding, Ekstedt, Perski, & Åkerstedt, 2012).
The present study
Overall, the purpose of the present study was to gain understanding of the long-term
development of work-related rumination from a person-centred view. Thus, we aimed to show how
job demands, leadership, and exhaustion are experienced by individuals with different long-term
profiles of work-related rumination. For this purpose, we utilized models of mental presence of
stressors (Brosschot et al., 2006; Sonnentag & Fritz, 2015; Geurts & Sonnentag, 2006) and their
impeding effect on recovery as understood in the E-R model (Meijman & Mulder, 1998). In
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addition, the COR theory principles (Hobfoll, 1989) were utilized to conceive effort expenditure at
work as energy investment and recovery as restoration of energy resources (Zijlstra et al., 2014).
Specifically, this study had three goals. First, we aimed to identify latent classes (a priori
unknown subgroups) of participants who were similar within classes and different between classes
with respect to the development of work-related rumination (WRR). Second, we investigated what
was typical for participants in the different WRR classes regarding job demands and leadership
across time. Third, we examined how the varying WRR profiles differed across time in exhaustion.
Particularly the first goal, concerning the identification of latent classes, was explorative and
thereby incompatible with the formation of exact hypotheses, and the two latter goals depended on
the first goal. Therefore, we posed only general hypotheses.
Regarding the second goal on job demands and leadership as antecedents of work-related
rumination, we hypothesized that employees high in work-related rumination would show generally
higher levels of quantitative, cognitive, and emotional job demands compared to employees whose
work-related rumination was low (Hypothesis 1). Expanding on the second goal, we expected that
employees low in work-related rumination would display a favourable pattern of leadership
behaviours (Hypothesis 2). In other words, leadership behaviours categorized as job resources
(transformational leadership, supervisor fairness, conflict management) would be higher and
abusive supervision would be lower in comparison to employees with higher levels of work-related
rumination. Concerning exhaustion resulting from work-related rumination (goal 3), we built on the
idea that energy levels would decline in the long term if the process of energy restoration (recovery)
was impeded by work-related rumination (Hobfoll, 1989; Meijman & Mulder, 1998; Zijlstra et al.,
2014). We therefore expected that employees demonstrating constantly high levels of work-related
rumination would show particularly high levels of exhaustion (Hypothesis 3).
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Methods
Participants and procedure
This study was part of a larger research project [name removed for anonymous review]
focusing on leadership and employee well-being. A questionnaire study consisting of three
measurement waves was conducted across an average total time span of 22 months. Participants in
the present study were 625 municipal employees from various occupations in four Finnish cities.
The cities’ human resources staff recruited work units to participate in the study. We used both
online and postal questionnaires to gather data, as not all employees had work e-mail addresses and
access to computers at work. The questionnaires were accompanied by a letter stating that
participation was voluntary and confidential. The first wave (T1) data were collected in the early
spring of 2011, the second wave (T2) about 14 months later in the late spring of 2012, and the third
wave (T3) in the early 2013, about 8 months after T2. These time lags were mainly determined
based on the schedule of an intervention that was conducted in other countries participating in the
project. The response rate at baseline was 62.5% (for details of the T1 sample and participant
recruitment, see Perko et al., 2014). Of the T1 participants, 47.2% continued participation at T2. At
T2, new employees were eligible to participate in the study (71 new employees entered) and non-
respondents from T1 were re-invited to participate, yielding a response rate of 36.2 %. At T3,
questionnaires were sent only to former participants and 52.9% responded.
In the present study, we included all the participants who completed one (n = 258) or several
(n = 367) of the consecutive three questionnaires and who stayed in a subordinate position across
the study period. Hence, the sample size varied between the measurement waves (at T1, N = 554, at
T2, N = 333, and at T3, N = 294). Regarding longitudinal participation, 262, 225, and 258
employees responded at both T1 and T2, both T2 and T3, and both T1 and T3, respectively. One
hundred and eighty-nine employees responded across all three waves.
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The 625 participants (N = 554 at T1 increased by 71 new participants at T2) worked in
diverse occupations, including child care (21.1%), teaching (20.6%), cleaning (19.5%), catering
(11.5%), property maintenance (7.4%), nursing and assistance (7.0%), and others (12.9 %) such as
secretary, administrative, and social work. Women comprised most of the participants (85.0%). The
mean age was 48.7 (SD = 10.0), and age range was 21–66 years. Participants were from a range of
educational backgrounds. The highest level of education completed was comprehensive school for
11.6% of participants, vocational qualifications or matriculation examination for 43.3%, a
bachelor’s degree or equivalent for 21.8%, and 23.4% of the participants had (at least) a master’s
degree or equivalent. Considering T1 participants, almost all (94.7%) had a permanent work
contract as opposed to a temporary one (5.3%).
Measures
All measures were assessed in the three waves and showed acceptable internal consistencies
(Cronbach’s a).
Work-related rumination was assessed with the following three items (translated from the
original German 3-item measure on cognitive irritation): “I have difficulty relaxing after work”,
“Even at home I often have to think about my problems at work”, and “Even on holiday I
sometimes must think about my problems at work” (Mohr, Müller, Rigotti, Aycan, & Tschan,
2006). Responses were given on a Likert-type scale from 1 (strongly disagree) to 7 (strongly
agree). Cronbach’s a calculated for each measurement wave varied from .77 to .81.
Job demands. Workload was assessed with the 5-item Quantitative Workload Inventory
(Spector & Jex, 1998) that measures the amount of work in terms of pace and volume (e.g. ”How
often does your job leave you with little time to get things done?”). Responses were given on a
scale from 1 (very seldom or never) to 5 (very often or always). Cronbach’s a was .83 at all
measurement points. Cognitive demands were measured with the 4-item scale (e.g. ”Does your
work require you to make complex decisions?”) from the Copenhagen Psychosocial Questionnaire
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(COPSOQ II; Pejtersen, Kristensen, Borg, & Bjorner, 2010). The rating scale ranged from 1 (very
seldom or never) to 5 (very often or always). Cronbach’s a varied from .84 to .85. Emotional
demands were likewise assessed with the 4-item scale (e.g. “Does your work put you in emotionally
disturbing situations?”) from the COPSOQ II (Pejtersen et al., 2010). For two items, the rating scale
ranged from 1 (very seldom or never) to 5 (very often or always), and for two other items, from 1
(to a very small extent) to 5 (to a very large extent). Cronbach’s a varied between .84 and .86.
Leadership. Transformational leadership was measured with the Global Transformational
Leadership Scale (Carless, Wearing, & Mann, 2000) comprising seven items (e.g. “My immediate
superior instils pride and respect in others and inspires me by being highly competent”). The rating
scale varied from 1 (to a very small extent) to 5 (to a very large extent). Cronbach’s a ranged from
.90 to .91. Supervisor fairness was measured with two fairness-specific items (“Does your
immediate superior treat the workers fairly and equally?” and “Does your immediate superior
distribute the work fairly and impartially?”) from the 3-item fair leadership scale in the QPS Nordic
questionnaire (Dallner et al., 2000). The third item of the original scale concerned a stressful
relationship between the supervisor and the employee and was not measured in this study because it
was unspecific with regard to fairness. Further, the omitted item showed a low loading (-.42) on the
factor of supervisor fairness in the validation study (Dallner et al., 2000). Responses were given on
a scale from 1 (very seldom or never) to 5 (very often or always). Correlations of the two items
varied between .79 and .86. Conflict management was assessed with a 3-item conflict management
subscale from the health-promoting leadership scale (Vincent, 2012). The items (e.g. “My
immediate superior searches for solutions to conflicts with those involved”) were rated on a scale
from 1 (strongly disagree) to 5 (strongly disagree). Cronbach’s a varied from .79 to .80. Abusive
supervision was measured with the shortened abusive supervision scale (Mitchell & Ambrose,
2007; Tepper, 2000) consisting of five items on active abuse (e.g. ”My nearest superior puts me
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down in front of others”). The rating scale varied from 1 (strongly disagree) to 7 (strongly agree).
Cronbach’s a ranged between .90 and .92.
Exhaustion was measured with three items (e.g. ”I feel burned out from my work”) from the
5-item exhaustion subscale of the Finnish version of Maslach Burnout Inventory (Kalimo, Hakanen,
& Toppinen-Tanner, 2006). Responses were given on a scale from 0 (never) to 6 (every day).
Cronbach’s a varied from .82 to .85.
Background factors. We additionally examined whether the latent classes differed in age,
gender, and education level. Higher education has been found to relate to higher work-related
rumination in population-based samples (Cropley & Zijlstra, 2011; Van Laethem et al., 2015).
Furthermore, we were able to examine whether changes in perceived leadership were explained by
replacement of the person being rated between the measurement times.
Correlations between the study variables are presented in Table 1. Cross-sectional correlations
are presented at T1, when the sample size was largest, and longitudinal correlations are shown for
the lengthiest time lag, T1–T3.
Attrition analyses
As reported previously (Perko et al., 2014), there were slightly more women among the
respondents at T1 as compared to the population in the work units (85% vs. 81%). Respondents
who continued participation at T2 (n = 262) did not differ from those who discontinued
participation (n = 292) at T2 with respect to their ratings in any of the study variables at T1, or in
gender or age (Perko, Kinnunen, Tolvanen, & Feldt, 2016). Concerning attrition between T2 and
T3, participants who dropped out at T3 (n = 108) reported higher levels of exhaustion at T2 (M =
2.48 vs. M = 1.93), U = 8924.50, p < .001 than those who continued participation at T3 (n = 225).
There were no differences in other study variables, gender, or education level, but those who
continued participation at T3 were slightly older (M = 49.36 vs. M = 46.77) than those who
discontinued after T2, t(173.23) = -2.11, p = .036. Concerning attrition between T1 and T3, we
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found that respondents (n = 258) reported slightly more favourable values in transformational
leadership (M = 3.23 vs. M = 3.05), t(544.91) = -2.38, p = .018 and conflict management (M = 3.87
vs. M = 3.60), U = 43536.00, p = .001) than did drop-outs (n = 296). With respect to background
variables, respondents at T3 were older (M = 49.19 vs. M = 47.34), t(539.02) = -2.26, p = .025. than
non-respondents. Additionally, sample attrition between T1–T3 can be partly due to actual turnover,
as drop-outs (7.8%) more often than respondents at T3 (2.4%) had a fixed-term work contract, χ2(1)
= 8.06, p = .005.
To summarize, women and older employees were somewhat more active to take part in the
study than men and younger employees. Regarding the study variables, we concluded that the data
were somewhat biased because of sample attrition. Due to attrition, specifically at T3, the highest
levels in exhaustion and lowest levels in transformational leadership and conflict management were
underrepresented in the sample used.
Statistical analyses
The analysis comprised a person- and variable-centred phase. First, factor mixture modelling
(Lubke & Muthén, 2005) was used to identify latent classes of participants across the three
measurement points based on sum scores of work-related rumination. Latent classes refer to latent
subpopulations in the data not known beforehand but that can be analysed with various mixture
modelling techniques (Lubke & Muthén, 2005). The factor mixture analysis was performed with
Mplus (version 7.3, Muthén & Muthén 1998–2012). The method of estimation was maximum
likelihood with robust standard errors (MLR). Missing data were handled through full information
maximum likelihood (FIML), which enables the use of all available information without imputing
values (Little, 2013). Thus, all participants who responded in any of the measurement waves could
be included.
In the factor mixture analysis, covariance of observed variables within classes was modelled
through a common factor that captured individual variation in the level of work-related rumination
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across time (Lubke & Muthén, 2005). The intercept of the level factor was fixed to zero in the
overall part of the model, and class-specific mean values (indicators of the latent level factor) were
estimated. Acknowledging the limitations of our incomplete longitudinal data, this parsimonious
model successfully served our aim to capture all mean-level change in work-related rumination that
occurred in each latent class. Further, multiple statistical criteria were used to determine the final
number of classes (Nylund, Asparouhov, & Muthén, 2007, see Table 2). In addition, selection of the
final model was based on the substantive meaningfulness and interpretability of the solution as well
as the stability of a given class across the solutions (Lubke & Muthén, 2005). After the latent class
solution was determined, we additionally tested whether changes in work-related rumination (model
variable) within the classes were significant using Wald’s test in Mplus.
Second, job demands, leadership and exhaustion were compared between the classes as distal
observed variables, that is, variables outside the latent class model (Asparouhov & Muthén, 2014).
These analyses were performed considering the uncertainty related to group membership by using
posterior probabilities and thereby treating the latent class variable as a latent and not observed
variable. For this purpose, we used the automatic BCH method as implemented in Mplus
(Asparouhov & Muthén, 2014). This method has been shown to best preserve the original latent
class solution when comparing distal variables, and performs well even if the variances of distal
variables vary substantially across classes. The procedure yields overall results on differences in
mean values between classes based on the Wald’s chi-square test and additionally pairwise
comparisons. We compared job demands, leadership, and exhaustion between the latent classes at
the beginning (T1, N = 554) and end of the study period (T3, N = 294).
To examine changes within classes, we calculated change scores for the distal variables. First,
utilizing the most likely latent class, change scores were calculated (in SPSS) by subtracting the
mean value of the distal variable at an earlier time point from its mean value at the later time point
(e.g. T3 mean–T1 mean). Thus, negative values indicated a decrease and positive values indicated
an increase in the distal variable. Importantly, the change scores were then re-estimated within the
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latent classes using posterior probabilities as the basis for the latent classes. To determine whether
change was significant, we calculated Student’s t-test results (degrees of freedom n−1 based on the
mostly likely latent class). Altogether, development of distal variables was investigated in all three
time lags, that is, T1–T2 (n = 262), T2–T3 (n = 225), and T1–T3 (n = 258). These analyses
comprised only those participants in the incomplete longitudinal data who had participated at both
measurement times in question.
Results
Identifying latent classes of work-related rumination
The fit indices and class sizes of alternate class solutions in the factor mixture analysis are presented
in Table 2. Among the varying statistical criteria, we relied primarily on BIC and BLRT as these
indicators have performed well in simulation studies (Nylund et al., 2007; Tolvanen, 2007). In a
comparison of the models, BIC suggested the five-class solution fit the data best. BLRT indicated
that the fit of the five-class solution was significantly (p < .001) better than the fit of the four-class
solution, and further, that the six-class solution fit significantly (p = .010) better than the five-class
solution. The solutions for five and six classes were carefully compared after which we selected the
five-class solution as the final model. This decision was based on parsimony in modelling and the
low added substantive value of another small increasing pattern (n = 4) in the six-class model. The
average probabilities for the most likely latent-class membership varied between .727 and .895,
thereby indicating acceptable clarity of classification.
The five classes demonstrated low, increasing, decreasing, high, and moderate profiles of
work-related rumination, and were labelled accordingly. The model-based mean values of work-
related rumination within each class are shown in Table 3. The largest and thereby most typical
latent class, Low, consisted of participants who remained constantly low in work-related rumination
(with overall class counts based on posterior probabilities n = 291, 46.7%). Despite staying low in
all time frames examined, the Low class showed a slight increase in work-related rumination in T1–
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T2 (p = .013). Salient change patterns in work-related rumination occurred in the Increasing (n =
36, 5.8%) and Decreasing (n = 65, 10.4%) classes, in which the same change trend continued from
T1–T2 further to T2–T3. The changes in these classes were significant (p < .001) for all three time
frames (except the Increasing class T1–T2, p < .01, and Decreasing class T2–T3, p < .05). These
change classes jointly formed a 16.2% minority of the participants. Also, constantly High work-
related rumination (n = 77, 12.5%) was atypical. In the High class, there was a slight decrease in
work-related rumination in T1–T2 (p = .022) that a decrease in T1–T3 (p = .032) also reflected. In
the Moderate class the participants repeatedly reported work-related rumination above the sample
means (n = 154, 24.7%), but the ratings remained lower than those of the High class. The Moderate
class was the most stable without any significant changes in work-related rumination. In sum, low
and moderate levels of work-related rumination were more typical than constantly high or
predominantly changing levels.
Differences in job demands, leadership, and exhaustion between latent classes
Job demands
As seen in Table 3, the overall test results for differences between the latent classes showed that the
WRR classes differed for all job demands both at T1 and T3. Pairwise comparisons showed that the
participants in the higher WRR classes consistently reported higher job demands than the
participants in the lower WRR classes. Comparing types of job demands, the differences were
particularly salient for emotional job demands.
Leadership
At T1, the WRR classes differed in all leadership behaviours with participants in the Low and
Decreasing WRR class mostly reporting more favourable leadership behaviours than the Moderate
and High WRR classes. Differences were strongest in supervisor fairness and abusive supervision,
which were also the only leadership behaviours showing significant differences between the WRR
classes at T3 (Table 3).
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Exhaustion
There were particularly salient differences between the WRR classes in exhaustion both at T1 and
T3. Pairwise comparisons showed that these differences were in accordance with the levels of
work-related rumination, concerning also the Increasing and Decreasing WRR classes (Table 3).
Changes in job demands, leadership, and exhaustion within the latent classes
Table 4 shows change scores for job demands, leadership, and exhaustion within the latent
classes in T1–T3 (the number of participants in each class and time lag can be seen below the
table).
Job demands
As seen in Table 4, the Decreasing class showed a significant decrease in all job demands between
T1 and T3, that is, in workload, cognitive demands, and emotional demands. The increase in
cognitive demands in the Low class and the increase in emotional demands in the Moderate class
were also significant in T1–T3. Considering the study period divided in two shorter time lags (T1–
T2 and T2–T3), cognitive demands increased in the Low class T1–T2 (change M = 0.22, p < .001,
SE = .06) in accordance with slightly increasing work-related rumination. Moreover, there were
some significant short-term changes in job demands that occurred in classes that showed no
significant change in work-related rumination in the time frame in question: workload decreased in
the Low class in T2–T3 (change M = -0.14, p < .05, SE = .06) while emotional demands increased
in the Moderate class in T1–T2 (change M = 0.35, p < .05, SE = .15) and in the High class in T2–
T3 (change M = 0.36, p < .05, SE = .17).
Leadership
Leadership was considerably more stable within the WRR classes as compared to job demands.
However, transformational leadership and abusive supervision showed significant changes within
the classes. In T1–T3, transformational leadership increased in the Low class (Table 4).
Specifically, in the Increasing WRR class, that showed increases in work-related rumination,
abusive supervision increased in TI–T2 (change M = 0.28, p < .05, SE = .12) and transformational
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leadership decreased in T2–T3 (change M = 0.22, p < .05, SE = .09). The significant decrease in
transformational leadership in T2–T3 occurred independent of an actual change of the target leader,
because in T2–T3, none of the participants in the Increasing class changed their leader across time.
In T1–T2, after excluding two participants whose leader changed, the change in abusive supervision
did not remain significant. It is noteworthy that 58.8% (n = 10) of the participants in the Increasing
class did not face abusive supervision at all (responded “strongly disagree” to all items), which is
only slightly lower than the proportion in the sample as a whole, 66.5% at T1. Concerning the Low
class, a closer inspection revealed that the increase in transformational leadership in T1–T3 was
significant only among those 23 participants who rated a different leader at T1 as compared to T3.
Thus, for some participants, a change of leader possibly contributed to a change in leadership
ratings.
Exhaustion
In T1–T3, exhaustion increased significantly in the Increasing class and decreased significantly in
the Decreasing class (Table 4). Similar changes were found in T1–T2 for the Increasing class (M =
1.05, p < .01, SE = .32) and Decreasing class (M = -1.12, p <. 01, SE = .35). There were no
significant changes in exhaustion in T2–T3.
Background factors between the latent classes
Using posterior probabilities in Mplus, significant differences were found in age: χ2(4) = 11.52, p =
.012, gender: χ2(4) = 108.93, p < .001, and level of education: χ2(4) = 44.69, p < .001. Specifically,
participants in the High WRR class were somewhat younger (M = 45.60, SE = 1.37) than
participants in the Low (M = 49.35, SE = 0.66) and Increasing WRR classes (M = 53.09, SD =
2.20). Regarding education, participants with higher education were overrepresented in the High
and Moderate WRR classes as compared to the Low WRR class (p < .001). Concerning gender, the
Increasing class differed from all other classes because it included disproportionally more women.
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Discussion
This longitudinal study investigated the development of work-related rumination from a person-
centred perspective (Bergman et al., 2003; Bergman & Trost, 2006). Accordingly, the core
contribution of this study is the description of divergent long-term profiles of work-related
rumination and how individuals with different WRR profiles meaningfully differ in job demands,
leadership, and exhaustion.
Long-term profiles of work-related rumination
Concerning the first goal of the study, five latent classes displaying different profiles of work-
related rumination were identified. The participants in these classes demonstrated Low (46.7%),
Moderate (24.7%), High (12.5%), Increasing (5.8%) and Decreasing (10.4%) levels of work-
related rumination. Only the small Increasing and Decreasing WRR classes showed clear change
trends that continued throughout the study period of nearly two years.
The second and third goal of this study pertained to characteristics of the latent WRR classes
that were theoretically considered as antecedents and consequences for work-related rumination.
The three generally formulated hypotheses on job demands, leadership, and exhaustion mainly
gained support from our results. More specifically, Hypothesis 1 received strong support, as
participants in the higher WRR classes consistently reported higher levels of job demands than
participants in the lower WRR classes. This was noticeable also in the Decreasing WRR class, in
which the participants across nearly two years reported decreases in workload, cognitive demands,
and emotional demands in accordance with constant decreases in work-related rumination.
Furthermore, supporting Hypothesis 2, the participants in the lower WRR classes reported more
favourable leadership behaviours than participants in the higher WRR classes. In particular, the Low
WRR class reported more supervisor fairness and conflict management, accompanied by less
abusive supervision than did participants in the High and Moderate WRR classes.
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 Regarding the third aim of the study and consistent with Hypothesis 3, participants in the
classes that reported chronically high work-related rumination, especially the High WRR class,
indicated higher exhaustion levels than did participants in other classes. In addition, particularly the
Increasing and Decreasing class demonstrated changes in exhaustion that were fully congruent with
their changes in work-related rumination. Altogether, the results revealed a notably close connection
between exhaustion and work-related rumination at the person level. Implications of the results are
next discussed in more detail.
Theoretical contributions
Job demands and leadership
Our findings concerning job demands are consistent with the stressor-detachment model,
stating that job demands make it more difficult to disengage from work (Sonnentag & Fritz, 2015),
as well as previous variable-oriented findings specifically on the positive relationship between job
demands and work-related rumination (Berset et al., 2011; Cropley & Purvis, 2003; Querstret &
Cropley, 2012; Syrek & Antoni, 2014). While previous studies have mainly examined quantitative
job demands, in this study we found that cognitive and particularly emotional demands showed
salient differences between the WRR classes. In addition, findings on decreasing job demands in the
Decreasing WRR class support these notions. Thus, specifically, some emotional aspects of work
are involved in the induction of rumination. This finding is in line with previous studies showing
that demanding emotional events at work increase rumination (Wang et al., 2013) and, more
generally, that especially emotional job demands along with work pressure interfered with
individuals’ functioning in various non-work roles (Oosthuizen et al., 2011).
Our result that participants in the higher WRR classes were more highly educated than
participants in lower WRR classes is in accordance with previous findings indicating that
perseverant work-related thoughts are more prevalent in higher socio-economic groups (Cropley &
Zijlstra, 2011; Van Laethem et al., 2015). These results highlight that the type of job matters in the
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propensity for work-related rumination, as individuals in higher socio-economic groups are likely to
possess a more complex job. It seems that the more the job requires making complex decisions,
remembering, and coming up with new ideas, information processing may easily continue after
work hours in an employee’s mind, even when not deliberately engaging in those thought processes.
Considering the potentially detrimental role of job demands, job-related resources are relevant
as they counterbalance the effects of high job demands (Bakker & Demerouti, 2007; Hobfoll, 2001;
Wang et al., 2013; Volmer, 2015). Elaborating the role of job resources, it has been shown that the
exhausting effect of emotional job demands can be mitigated by emotional support from supervisors
and colleagues (de Jonge, Le Blanc, Peeters, & Noordam, 2008). In the current study, we expected
and found that work-related rumination was particularly high among employees reporting high job
demands and low resources in leadership. Thus, participants reporting the highest levels of
emotional job demands and work-related rumination seemed to lack the buffering resources in
leadership.
Comparing leadership behaviours, the WRR classes differed especially in supervisor fairness
along with abusive supervision. Thus, supervisor fairness, concerning respectful, equal treatment
and fair distribution of work, appears to be the most efficient aspect of leadership with regard to
preventing work-related rumination. Both abusive supervision and supervisor fairness centre around
respect in employee treatment, which has been dealt with as interpersonal justice in the
organizational justice literature (Colquitt et al., 2013; Ford & Huang, 2014). Also, considering
unfairness and abusive behaviours, it is clear that these types of leadership behaviours more easily
turn into real stressors, as compared to mere deficiencies in implementing more resourceful aspects
of leadership. In sum, the finding that elevated levels of work-related rumination are associated with
breaches of justice in leadership is consistent with organizational justice literature conceiving
supervisors as organizational authorities whose justice behaviours are highly influential in terms of
strain among employees (Colquitt et al., 2013; Robbins et al., 2012).
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In general, leadership behaviours were considerably more stable within the WRR classes than
job demands. This clearly reflects the fact that most of the participants rated the same leader across
time, and the style and behaviours of individual leaders are stable across time to a relatively high
degree. Altogether, changes within classes were found only for transformational leadership and
abusive supervision. Although these changes could be partly attributed to change of the person
being rated, particularly the results concerning the Increasing class leave open the question of
whether only the employee perceptions changed or the same leader actually changed his or her
behaviours. Considering both transformational leadership and abusive supervision, these leadership
constructs can be seen to involve more affective content than the other constructs. A body of
knowledge indicates that in addition to actual leader behaviours, various forms of employee affect
are influential in employees’ leadership ratings (e.g. Brown & Keeping, 2005; Hansbrough, Lord, &
Schyns, 2015).
Although the participants in the Decreasing class showed no changes in leadership, it is
important to note, however, that they initially reported lower emotional demands, more supervisor
fairness, and conflict management, and less abusive supervision than did the participants who were
constantly high in work-related rumination. Thus, these factors seem to facilitate favourable change
in work-related rumination.
Exhaustion and the profiles of work-related rumination
Our results revealed a particularly consistent and strong connection between work-related
rumination and exhaustion, which pertained to both differences between persons and changes
within persons. This association as such is consistent with previous findings from variable-oriented
studies (Flaxman et al., 2012; Querstret & Cropley, 2012) and compatible with the notion of energy
deficiency resulting from a disrupted recovery process (Sonnentag & Fritz, 2015; Zijlstra et al.,
2014). However, without the person-centred approach, we would not know that precisely the same
participants who report increasing and decreasing work-related rumination, also display concurrent,
corresponding changes in exhaustion. Although it is reasonable to assume that work-related
PROFILES OF WORK-RELATED RUMINATION
27
rumination impedes the recovery process and thereby contributes to exhaustion (Geurts &
Sonnentag, 2006; Sonnentag & Fritz, 2015), the finding of such a close connection between
ruminative thoughts and energy deficiency evidently calls for deeper understanding of the
relationship at the level of the individual.
In this regard, it is very interesting to note that also other types of studies have produced
results that point to congruence. First, in a quasi-experimental study, rumination and fatigue
decreased simultaneously after a cognitive-behavioural intervention on work-related rumination
(Querstret, Cropley, Kruger, & Heron, 2016). Second, longitudinal variable-centred studies have
found not only that poor psychological detachment predicts exhaustion (Sonnentag et al., 2010), but
also that exhaustion predicts poor psychological detachment (Sonnentag, Arbeus, Mahn, & Fritz,
2014). Third, one study found that all participants, both compulsive and non-compulsive workers,
ruminated less about work during their vacation (de Bloom et al., 2014). Importantly, this effect
persisted two weeks after returning to work. Obviously, during and after a vacation people have
higher levels of energetic psychological resources available, and these resources seem to act as a
buffer against rumination, even when demands of the job are present again.
Altogether, it seems appropriate to assume that particularly the combination of depleted
energetic resources and high work demands functions as a breeding ground for ruminative thoughts.
Exhausted individuals need to raise the level of subjective effort to meet work demands, and their
lack of energetic resources makes work-related goals more difficult to attain (Meijman & Mulder,
1998). These discrepancies in goal attainment, in turn, instigate ruminative thoughts (Martin &
Tesser, 1996). The view that emphasizes the availability of energy resources is supported especially
by the vacation study mentioned above (de Bloom et al., 2014). In further support, exhaustion and
time pressure have been shown to interact in predicting poor psychological detachment (Sonnentag
et al., 2014).
From a long-term person-centred perspective, perseverant, stressful work-related thoughts and
exhaustion can be considered as inextricably interwoven components of the same deteriorating
PROFILES OF WORK-RELATED RUMINATION
28
process of psychological well-being (Bergman & Lundh, 2015; Bergman & Trost, 2006). Applying
the COR theory, this is essentially a loss cycle in terms of energy depletion and failure to restore
lost energetic resources which rumination further consumes. Without proper recovery and regain of
energy, short-term load reactions accumulate and become more harmful (Meijman & Mulder, 1998;
Sonnentag et al., 2010). Thus, our results concur with the notion of Querstret et al. (2016) that
rumination and indicators of lack of energy may be involved in a cycle whereby one feeds the other.
However, it is important to bear in mind that negative psychological states and rumination may be
related because they are influenced by the same factors (Martin & Tesser, 1996), such as workload
(Zohar et al., 2003), conflicts (Volmer, 2015; Wang et al., 2013), or other negative events at work
(Bono, Glomb, Shen, Kim, & Koch, 2013). Therefore, a holistic view is needed to understand work-
related rumination at the level of the individual, in accordance with the person-centred research
paradigm (Bergman et al., 2003; Bergman & Lundh, 2015).
Limitations
This study is not without limitations. First, the main limitation relates to sample attrition
which is a threat to both internal and external validity. In particular, participants reporting higher
exhaustion as well as lower transformational leadership and lower conflict management were less
likely to participate at T3. Concerning external validity, it is therefore very likely that our study
overestimated these leadership behaviours and underestimated true exhaustion levels at T3, which
presumably bears on levels of work-related rumination as well. It is also possible that more
exhausted employees did not even respond to the first questionnaire, so that their attrition could not
be analysed. In addition, attrition may relate to variables not measured in this study. To avoid
further loss of information we preferred using all available data where possible. Consequently, only
72%, 84%, and 73% of the participants in T1–T2, T2–T3, and T1–T3, respectively, were the same
individuals, due to missing data. We maintain, however, that using all available data brought our
results closer to reality than handling missing data listwise (Little, 2013).
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Second, most participants were women, which is a further threat to external validity of the
study. Although the proportion of women was only slightly higher compared to the situation in the
municipal work units taking part in the study, the results may not be generalizable to men. Third,
concerning analyses on the distal variables, we used posterior probabilities as the basis for
classification where possible, but needed to initially rely on the most likely latent classes when
calculating the change scores within the classes. Fourth, this study is subject to the method bias that
derives from relying on the same rating source for all the variables. Therefore, it is in principle
possible that, for example, high levels of job demands in the higher WRR classes reflect more of the
compensatory effort and reactions of exhausted participants than the more objective reality of job
requirements. On the other hand, it is necessary to examine subjective experiences when
investigating work-related rumination. In this respect, employees themselves are the most suitable
assessors of many of our focal variables. Fifth, there seems to be a conceptual contradiction in the
scale we used to measure work-related rumination: one of the items concerns difficulty in relaxing
after work without any reference to intrusive thoughts. Although difficulty to relax and stressful
work-related thoughts are likely to co-occur, as also indicated by good internal consistency of the
measure, it is possible that the nature of this item may have affected the results by the reference to
psychophysiological tension.
Suggestions for future studies
On a general level, we concur with the view that work and organizational psychology would
benefit from descriptive studies on change alongside predictive studies (Kelloway & Francis, 2013),
and encourage further research from different methodological approaches. A review on longitudinal
predictive studies concluded that lagged effects of stressors on strain peaked at three years (Ford et
al., 2014). In accordance with that, our results indicated that a two-year timeframe is useful for
detecting steady change trends in subgroups of data.
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Furthermore, the results of this study indicated that it could be useful to utilize the
organizational justice literature in studies of work-related rumination. In particular, work-related
rumination could be triggered by the experience of threat related to injustice especially when an
individual is in a state of depleted psychological resources (Ford & Huang, 2014). Additionally,
researchers could ask participants about the contents of their perseverative thoughts, for example,
whether the thoughts relate to work tasks, organization of work, co-workers, or supervisors. While
the measure in our study was not solely limited to intrusive thoughts, we recommend that future
research pays closer attention to the questionnaire items in measuring work-related rumination. In
order to preserve conceptual clarity, it would be better if the measurement of the construct focused
on intrusive thoughts and excluded affect, tension or lack of relaxation. Additionally, the degree to
which exhaustion and work-related rumination are intertwined at the level of the individual
deserves further attention in empirical studies and from a theoretical point of view.
More generally, understanding the role of leadership in long-term occupational well-being
among employees is a worthwhile goal. However, to realize what happens between leaders and
employees and how the influence of leadership comes about, their interactions could be also
investigated in experience sampling designs. Thus far these types of studies have demonstrated that
positive and negative work events have effects on employee mood, stress, and difficulty in
detaching from work, with negative events showing stronger effects than positive (Bono et al.,
2013; Miner, Glomb, & Hulin, 2005; Volmer, 2015; Wang et al., 2013).
Practical implications
Supervisors are in a central and influential position in employees’ work-related thinking,
particularly in times of stress and high job demands. Our study supports the view that high job
demands, implying more unfinished work-related goals, and disrespectful supervisor behaviours
specifically provoke work-related rumination. Our results further highlight that it is not only the
amount of work that matters in this regard but cognitively and particularly emotionally burdening
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aspects of work make it difficult to switch off from work-related problems. We therefore emphasize
that organizations and supervisors should be aware that high work demands continue to influence
on employees even when they are not actively working, and in order to protect psychological
recovery and long-term workability, take this into account in work plans. In addition, we can see
value of supervisors clearly and explicitly encouraging their employees to leave stressful work
issues aside during off-job time. Further, supervisors act as an example. Therefore they should
restrain their own communication to employees during non-work time and show that is acceptable
to allocate proper time for private life and recovery (Koch & Binnewies, 2015). Concerning
supervisors, however, it is most important according to our results that they treat their employees
fairly, equally, and with respect. In particular, they should refrain from abusive supervision
behaviours. Further, supervisors should take an active role in solving conflicts among their
employees. Thus, our findings concur with earlier studies showing that alongside work demands,
particularly social conflicts instigate rumination and impair detachment from work (Bono et al.,
2013; Volmer, 2015; Wang et al., 2013; Wendsche & Lohmann-Haislah, 2017). Moreover, from the
viewpoint of employees themselves, high ruminators may benefit from making a plan on how to
proceed with unfulfilled goals (Smit & Barber, 2016), cognitive-behavioural intervention (Querstret
et al., 2016), or simple every-day strategies that helped participants in a recovery intervention to
disengage from work (Hahn, Binnewies, Sonnentag, & Mojza, 2011).
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Table 1. Correlations of the study variables at T1 and T1–T3.
Note. T1 correlations (N = 544–554) below the diagonal. T1–T3 correlations (N = 254–258) above
the diagonal (autocorrelations on the diagonal).
T1–T3 correlations for leadership were .63*** – .70*** when only participants who rated the same
leader across time were included (n = 213).
* p < .05. ** p < .01. *** p < .001.
1 2 3 4 5 6 7 8 9
1 Work-related rumination .65*** .22*** .23*** .30*** -.11 -.22*** -.15* .16* .26***
2 Workload .30*** .61*** .28*** .25*** .03 -.04 -.03 .01 .17**
3 Cognitive demands .25*** .30*** .79*** .66*** .15* .05 .04 .04 -.01
4 Emotional demands .35*** .31*** .65*** .74*** .02 -.14* -.08 .16** .14*
5 Transform. leadership  -.11** -.01 .16*** .10* .56*** .54*** .44*** -.30*** -.06
6 Supervisor fairness -.17*** -.05 .10* -.02 .68*** .55*** .36*** -.29*** -.15*
7 Conflict management  -.13** -.08 .16*** .04 .72*** .66*** .56*** -.35*** -.14*
8 Abusive supervision .15*** .06 .01 .08 -.43*** -.54*** -.51*** .56*** .12
9 Exhaustion .51*** .38*** .04 .24*** -.21*** -.26*** -.31*** .20***  .54***
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Table 2. Fit indices for factor mixture models of work-related rumination with different class solutions.
Number
of classes
LogL (no. of
free parameters) AIC BIC Adj. BIC
p-values for Class sizes based on the most
likely latent class membership EntropyVLMR LMR BLRT
1 -1992.980 (7) 3999.960 4031.024 4008.800 - - - 625
2 -1961.569 (11) 3945.138 3993.953 3959.030 .1091 .1170 .0000 422, 203 .678
3 -1943.084 (15) 3916.169 3982.735 3935.112 .0118 .0135 .0000 183, 38, 404 .678
4 -1920.571 (19) 3879.141 3963.458 3903.136 .4847 .4949 .0000 309, 163, 62, 91 .707
5 -1903.669 (23)  3853.339 3955.407 3882.385 .1129 .1181 .0000 308, 17, 44, 84, 172 .714
6 -1893.239 (27) 3840.477 3960.296 3874.575 .0151 .0168 .0100 42, 175, 302, 17, 4, 85 .735
7 -1886.102 (31) 3834.204 3971.775 3873.354 .6977 .7058 .0600 19, 63, 128, 44, 48, 265, 58 .692
Note. Figures indicating the statistically most favourable class solution are in bold. Regarding the Akaike’s Information Criteria (AIC), Bayesian
Information Criterion (BIC), and sample-size adjusted BIC (Adj. BIC), the lowest value indicates the best solution. The Vuong-Lo-Mendell-
Rubin likelihood ratio test (VLMR), Lo-Mendel-Rubin likelihood ratio test (LMR), and (parametric) bootstrapped likelihood ratio test (BLRT)
assess the improvement in model fit when the number of latent classes increases by one. The p-value indicates whether the improvement in
model fit is significant for the inclusion of one more class. Concerning classification quality (entropy and average posterior probabilities for most
likely latent class membership), values close to 1 indicate clear classification (Muthén, 1998-2004).
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Table 3. Mean values of the study variables at each measurement wave within the latent classes of work-related rumination and mean level
differences between the latent classes at T1 and T3.
(1) Low (n = 291,
46.7%)
(2) Increasing (n =
36, 5.8%)
(3) Decreasing (n =
65, 10.4 %)
(4) High (n = 77,
12.5 %)
(5) Moderate (n =
154, 24.7 %)
T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T3
Scale M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
M
(SE)
Overall test Pairwise
comparisons
Overall
test
Pairwise
comparisons
Work-related
rumination
1-7 1.69
(.07)
1.92
(.09)
1.79
(.09)
2.33
(.31)
3.45
(.55)
4.83
(.56)
4.41
(.19)
2.77
(.32)
2.01
(.19)
5.62
(.18)
5.00
(.25)
5.10
(.18)
3.66
(.16)
3.81
(.28)
3.76
(.20)
Job demands
Workload 1-5 3.44
(.45)
3.52
(.06)
3.39
(.07)
3.43
(.16)
3.65
(.16)
3.73
(.19)
3.80
(.13)
3.57
(.13)
3.56
(.14)
4.03
(.10)
3.97
(.16)
3.97
(.14)
3.74
(.07)
3.74
(.10)
3.68
(.11)
49.51*** 1 < 3, 4, 5;
2, 5 < 4
17.84** 1 < 4, 5
Cognitive
demands
1-5 3.52
(.06)
3.72
(.08)
3.65
(.08)
3.78
(.17)
3.74
(.19)
3.85
(.19)
3.81
(.15)
3.76
(.18)
3.69
(.19)
4.11
(.10)
4.27
(.19)
4.28
(.18)
3.94
(.08)
4.21
(.13)
4.27
(.14)
38.84*** 1 < 4, 5 23.04*** 1, 3 < 4, 5
Emotional
demands
1-5 2.93
(.07)
3.06
(.10)
2.96
(.10)
3.26
(.32)
3.21
(.27)
3.36
(.25)
3.36
(.19)
3.00
(.20)
3.06
(.19)
4.03
(.12)
3.92
(.23)
4.02
(.21)
3.37
(.11)
3.77
(.16)
3.77
(.16)
69.90*** 1 < 3, 4, 5; 4
> 2, 3, 5
32.91*** 1 < 4, 5; 3 <
5; 4 > 2, 3
Leadership
Transform.
leadership
1-5 3.27
(.06)
3.46
(.08)
3.55
(.09)
3.15
(.28)
3.52
(.24)
3.12
(.26)
3.25
(.18)
3.46
(.15)
3.38
(.22)
2.85
(.14)
3.23
(.20)
3.29
(.18)
2.99
(.11)
3.04
(.15)
3.37
(.15)
11.26* 1 > 4, 5 4.17 ns
Supervisor
fairness
1-5 3.99
(.07)
4.08
(.81)
4.07
(.09)
3.41
(.36)
3.72
(.28)
3.57
(.33)
3.99
(.19)
4.00
(.18)
3.69
(.27)
3.18
(.16)
3.18
(.28)
3.19
(.28)
3.64
(.14)
3.75
(.18)
3.84
(.21)
24.19*** 1 > 4, 5; 4 <
3, 5
13.18* 1 > 4
Conflict
management
1-5 3.90
(.07)
4.06
(.09)
4.11
(.09)
3.65
(.28)
3.50
(.25)
3.60
(.28)
4.07
(.18)
3.93
(.20)
4.02
(.20)
3.30
(.14)
3.50
(.25)
3.65
(.22)
3.51
(.12)
3.51
(.17)
3.78
(.18)
20.30*** 1 > 4, 5; 3 >
4, 5
7.30 ns
Abusive
supervision
1-7 1.25
(.05)
1.19
(.07)
1.13
(.07)
1.37
(.22)
1.66
(.25)
1.67
(.27)
1.06
(.10)
1.22
(.17)
1.36
(.20)
1.69
(.16)
1.49
(.30)
1.41
(.19)
1.91
(.16)
1.93
(.21)
1.69
(.21)
25.23*** 1 < 4, 5; 3 <
4, 5
11.64* 1 < 5
Exhaustion 0-6 1.63
(.09)
1.56
(.12)
1.57
(.15)
1.59
(.31)
2.69
(.43)
2.91
(.66)
2.81
(.30)
1.53
(.25)
1.37
(.26)
4.14
(.19)
3.94
(.37)
3.66
(.36)
2.59
(.17)
2.56
(.24)
2.32
(.25)
185.69 *** 1, 2 < 3, 4, 5;
3, 5 < 4
37.99*** 1 < 2, 4, 5;
3 < 2, 4, 5;
4 < 5
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Table 4. Changes in job demands, leadership and exhaustion within the latent classes on work-
related rumination in T1-T3.
 Note. Longitudinal participants in each class (based on the most likely latent class) in T1-T3 (1) n
= 114, (2) n = 16, (3) n = 27, (4) n = 35, (5) n = 66, T1-T2 (1) n = 113, (2) n = 17, (3) n = 30, (4) n
= 30, (5) n = 72, and in T2-T3 (1) n = 106, (2) n = 16, (3) n = 22, (4) n = 24, (5) n = 57.
* p < .05. ** p < .01. *** p < .001.
(1) Low WRR (2) Increasing
WRR
(3) Decreasing
WRR
(4) High WRR (5) Moderate
WRR
Change M (SE) Change M (SE) Change M (SE) Change M (SE) Change M (SE)
Job demands
Workload -0.10 (.07) 0.32 (.16) -0.33 (.12)* -0.18 (.14) -0.08 (.12)
Cognitive demands 0.19 (.06)* 0.02 (.11) -0.22 (.10)* 0.16 (.10) 0.15 (.12)
Emotional demands 0.10 (.08) 0.20 (.27) -0.43 (.16)* -0.01 (.16) 0.33 (.17)*
Leadership
Transform. leadership 0.22 (.09)* 0.04 (.20) 0.10 (.20) 0.37 (.21) 0.19 (.16)
Supervisor fairness -0.09 (.12) 0.24 (.27) -0.25 (.24) 0.10 (.25) -0.07 (.19)
Conflict management 0.07 (.10) 0.04 (.23) 0.02 (.25) 0.15 (.19) -0.01 (.18)
Abusive supervision -0.08 (.08) 0.26 (.25) 0.37 (.20) -0.27 (.21) -0.05 (.23)
Exhaustion -0.07 (.15) 1.20 (.36)** -1.64 (.35)*** -0.38 (.31) 0.03 (.32)
